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-■ABSTRACT. 


The  following  outline  covers  the  various  phases  of  work  accomplished 

during  the  period  from  October  1,  1962  to  December  31,  1962. 

A.  Assembly  and  production  tooling  has  proceeded  to  the  point  of 
completion  with  minor  exceptions.  All  of  the  preproduction 
component  parts  have  been  received  and  subjected  to  incoming 
quality  inspection.  These  component  parts  have  been  assembled 
imo  various  sub-assemblies  using  the  assembly  tooling,  and 
changes  improving  component  quality  and  facilitating  assembly 
have  been  proposed. 

B.  Arrangements  have  been  made  with  our  Quality  Acceptance  Group 
to  perform  the  necessary  qualification  tests;  and  as  an  alternative, 
we  have  discussed  these  tests  with  a  Government  Approved  out¬ 
side  testing  company  and  have  received  a  quotation.  The  Quality 
Acceptance  Group  will  also  arrange  to  perform  certain  acceptance 
tests  requiring  unique  environmental  conditions. 

C.  A  study  of  the  required  acceptance  tests  has  been  completed  and 
a  testing  procedure  devised.  These  test  procedures  have  been 
discussed  with  our  Laboratory  Engineering  Group  and  the  required 
test  apparatus  was  decided  upon.  Work  on  the  test  apparatus  has 
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advanced  to  33  percent  completion  and  prototype  test  equipment 
is  being  received  by  Product  Engineering. 
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PURPOSE: 


The  purpose  c£  Contract  DA-36-039-SC-7S926  is  to: 

A.  Provide  18  Engineering  samples  for  the  purpose  of 
evaluation  in  the  followitig  ranges: 


RESISTANCE 

QUANTITY 

TYPE  OF  RESISTOR 

200  Ohms 

6  each 

Toroid 

50  K  Ohms 

6  each 

Spiral 

200  X  Ohms 

6  each 

Spiral 

The  above  samples 

were  submitted  accompanied  with 

test  data  as  specif: 

.ed  in  the  contract. 

Provide  300  Preproduction  units  for  the 

purpose  of 

evaluating  the  production  tooling  and  obtain  the  most 

suitable  assembly  procedures  prior  to  the  production  run. 

The  ranges  are  as 

follows : 

RESISTANCE 

QUANTITY 

TYPE  OF  RESISTOR 

200  Ohms 

1 00  each 

Toroid 

50  K  Ohms 

100  each 

Spiral 

200  K  Ohms 

100  each 

Spiral 

The  preproduction  run  has  been  started  and  the  problems 
encountered  are  covered  in  the  narrative  and  data  section 


of  this  report. 
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C.  Provide  3750  production  units  in  the  ranges  outlined  in 
the  contract.  This  phase  will  be  performed  with  pro¬ 
duction  type  equipment  and  production  type  pilot  run 
necessary  to  manufacture  and  test  350  acceptable  units 
per  eight  (8)  hour  shift  conforming  to  the  applicable 
specifications  as  follows; 

RESISTANCE  QUANTITY  TYPE  OF  RESISTOR 


200  Ohms 

750  each 

Toroid 

50  K  Ohms 

750  each 

Spiral 

200  K  Ohms 

750  each 

Spiral 

Lower  than  200 

Ohms  and  as  low 
as  possible  within 
specifications 

750  each 

Toroid 

Above  200  K  Ohms 
and  as  high  as  pos¬ 
sible  within  speci¬ 
fications 

750  each 

Spiral 

The  production  manufacturing  tooling  to  produce  the  com¬ 
ponent  parts  have  been  completed  except  for  minor  exceptions. 
The  assembly  tools  for  the  production  type  pilot  run  are 
approximately  65%  completed. 


NARRATIVE  AND  DATA: 


Component  Parts 

The  Multi-Turn  Metal-Film  Trimmer  Resistor  uses  a  com¬ 
bination  of  forty  (40)  various  compcnents  of  which  twenty- 
three  (23)  different  parts  make  one  complete  unit  of  a  toroid 
or  spiral  type  trimmer.  It  was  decided  to  sub-contract  31% 
of  the  parts  to  vendors  who  specialize  in  a  specific  phase  of 
manufacturing  such  as  ceramics,  cold  heading  ,  teflon, 
moulding,  etc.  The  vendors  who  are  manufacturing  the  parts 
were  selected  on  the  basis  of  successful  past  performance  in 
producing  specialized  items  for  Weston. 

Operation  sheets  were  written  for  all  parts  made  at  Weston 
to  provide  the  manufacturing  departments  with  all  necessary 
data  for  producing  the  parts  within  specified  tolerances.  The 
Methods  Specification  sheets  furnish  information  such  as: 
method  of  operation;  type  of  machine  used;  tools  required, 
etc.  The  following  are  typical  examples  of  operation  sheets 
being  used  by  manufacturing  departments  to  complete  a 
specific  part. 


METHODS  SPECIFICATION 


..  OOmCT,  WOUND,  STRAIGHT  LINE  TOROID, 

MODEL  984^ 

11-9-62  WS:£M 

2^  BHEKTS 

sHirr  2 

0.  S.  NO. 

197633 

OP.,.L 

NO. 

METHOD  OF  OPERATION 

TOOLS  a  MISC. 

SUPPLIES 

TOOL 

ORDER 

NO. 

■  DWO.  NO. 

N.  D.  NO. 

•.  T.  NO. 

09 

70-2-301 

S/U 

10 

WD.  CONTACT 

.003"  dla.  Palina 

h  Wire 

1.  Wind  contact  per  Dwg.  197633  aod  check  dla. 
and  length. 

Machine  #3348  Torrlngton  Winder 

Pitch  tool 

Colling  point 

Wire  guide 

Gage  for  length 
Gage  for  dla. 

ST-105859 

ST-110993 

ST-110992 

ST-0155 

ST-99008 

20 

11-70 

INSP 

Wire 

HD-37538-00(i 

Inspect  (2)  x>a<ekage  one  contact  per  Glasslne 
envelope 

Glasslne  envelope 

SND-28316 

Store  In  Dept.  777  Faraday  Plant. 

CAUnON:  Contacts  should  be  kept  clean  and  handled 
with  nylon  gloves. 

'  ' 

o.s.  197633 

Stock  Dwg. 

197633 

\  < 

‘ 
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METHODS  SPECIFICATION 


..  SLEEVE,  ADJUSTER  MODEL  9845 

• 

11-2-62  HH:SQ4 

2-5-63  HH:IM 

3  •HKKTS 
SHKKT  ^ 

0.  S.  No. 

244504 

OPkK. 

NO. 

METHOD  or  OPERATION 

_ 

TOOLS  a  MISC. 

SUPPLIES 

TOOL 

ORDER 

NO. 

DWG.  NO. 

N.  D.  NO. 

S.  T.  NO. 

OS 

84-3-187 

s/v 

'\ 

CEhTERLESS  gr. 

Centerless  grind  to  .120  t.0002  dla. 

10 

Clnn.  Centerless  Grinder 

19 

84-1-241 

s/u 

20 

#00  BgeS  ASM 

1.  Center  and  face. 

2.  Ream  .098  dla. 

3.  Feed  to  stop 

4.  Form  and  cutoff 

Spindle  Speed:  6050 

Gears  :  40-40 

Cycle  Time  :  5  see. 

Gross  per  Hr.:  120 

Feed  tube  bush. 
Feed  finger 

Chuck  .120  rd. 
Center  &  face 
Center 

Blade 

Reamer 

Bushing 

Holder 

Cam  set 

R-1049 

ST-85899 

ST-16110 

ST-16109 

ST-45047 

ST-59457 

ST-18259 

ST-111615 

ST-57205 

ST-96411 

ST-0126 

NOTE:  Slight  groove  for  identification  on  O.D. 

Form  tool 

Cutoff  tool 

Plug  gage: .099  No 

53021 

jO 

ST-111764 

ST-21000 

ST-33597 

! 

30 

84-9-500 

CLN  -  FBOC  lA 

3: 

11-84 

IHSP 

y. 

31-7-126 

s/u 

\  • 

- 

•# 
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METHODS  SPECIFICATION 


SLEEVE,  AOJUSTEik^  MODEL  9843 


U-2-62  HH:SBM 
2-5-63  HH:IM 


3*HKrrs  O.  S.  No. 
•HBBT  2  244504 


METHOD  OF  OPERATION 


TOOLS  ft  MISC. 
SUPPLIES 


TOOL 

ORDH 

NO.' 


OWO.  NO. 
N.  D.  NO. 
•.  T.  NO. 


BORE 

1.  Bore  chuck  to  suit. 

2.  Bore  .1010  +.0002 

-.0000  X  .065  one  end. 

3.  Remove  and  place  in  box. 

NOdB:  Place  end  vlth  groove  In  chuck  for 
Identification  from  bored  end. 

Excello  Machine 

REMOVED 


Plug  Gage: 

Go  .101 
Ho  go  .10125 


ST-32820 

ST-97266 


REMOVED 

31-4-178 

S/U 

GR 

1.  Mount  in  fixture 

2.  Grind  660  dim. 

3.  Remove 

fjkXX)  B&S  Grinder 


31-9-990 

DEBGRR 

Rvnove  grinding  burrs 


84-9-501 
ULTRC  CLR 


11-31 

IHSP 


22-2-346 

024  EIN  -  PROG  1 


Fixture 
Plug  gage 
VQieel 


ST-111673 
ST-33597 
In  Dept. 


METHODS  SPECIFICATION  _ _ 


TLB 


SLEEVE,  ADJUSTER  MODEL  98^5 


U-2-62  HH:SB4 


.  •HKCTS 

’sHKcr- 


O.  S.  NO 

244504 


0 


METHODS  SPECIFICATION 


-/O  - 


m.*  SUPPORT.  DRIVER  &  COMIACT  25  TURNS 

11-2-62  HH:SEM 

0.  S.  NO. 

MODEL  98>^5 

H 

244507 

OKR. 

TOOLS  a  MISC. 

TOOU 

.  owa.  NO. 

MO 

METHOD  OF  OPERATION 

SUPPLIES 

ORDKR 

NO. 

N.  D.  NO. 

•.  T.  NO. 

09 

84-1-241 

s/u 

10 

#00  B&S  ASM 

Feed  tube  bush. 

ST-91703 

Feed  finger 

ST-044 

1.  Feed  to  stop. 

2.  Center  and  face 

Chuck  5/32  rd. 

ST-045 

3.  Drill 

Center  &  face 

ST-45047 

4.  Recess 

Center 

ST-59457 

5.  Tap  #1-64  NC-2B 

6.  Form  and  cutoff 

Blade 

ST-18259 

Drill  #53  L.H. 

SND-23135 

Spindle  Speed:  6050  &  1240 

Bushing 

ST-56501 

Gears:  40-40 

Holder 

ST-64763 

Cycle  Time:  5  sec. 

Gross  per  hr:  720 

Recess 

ST-99476 

Holder 

ST-14202 

NOTE:  Check  for  order  on  D-244547  same  first 

Rising  block 

ST-46674 

operation. 

Tap  #1-64 

R-978 

ST-0142 

NOTE:  Dwk.  244507 

Bushing 

ST-40184 

Keep  cutoff  &  facing  blade  shairp,  no  burrs 

Holder 

ST-93234 

alloved. 

Form  tool 

53017 

ST-111670 

Cutoff  tool 

ST-86417 

Thread  Gage:  Go  & 

No  go 

ST-111664 

Cam  Set 

R-1018 

ST-111669 

t 

i 

84-9-500 

CLN  -  PROC  lA 

31-1-036 

mtBLE 

Self  tumble  for  3  hfs* 

V  • 

- 

i 

a# 

METHODS  SPECIFICATION 


ii~ 
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'UR'H'Z-'SIi  ICS'iSTC^  ASSY.  STPJjiGI-IT 


I  1-52^3  Cji'ijsi::^ 


ji.m-:i-':2caa,3-). 


LUTE  TCHOYD  “VAl-IITRU'I” 
KODEL  981i5 


(IK1£CT  kSS07^\^  3?i 


I'-yiETMOD  O?  OPE?LVf:Cl':i 


vooLG  a  r.issa 
su'spuias 


DEPT  ;:-53-01 

"P.EPAFE  -.  '  CERAMIC  TPT-IE^TO  (PER  2lih505) 

A.  Giazo  (ilof.  Prca.  Spso.  112  Sub  O)  ^ 

1.  Glaze  Inaida,  end  fire  (Refer  to  0»S,13797S; 
Kote :  Glaze  slip  pi’apared  par  Proa.  Spea*  #111 
Sub  0  =  uhich  is  coixfidenticl. 


Glazing  ns chine 


Cutoff  naohine 


3.  Cut  C:  TiL-ablQ 

1.  Cut  tubins  to  .630  Ic-nstlis 

2.  Tuablo  to  provide  .0123  radii  both  ends  £t 
.2liY  •<•.002  -.001 

3.  Clean,  ultra  sonicaliy. 


C«  A'O'ply  Land  to  Ends.  Ref.  Proc.  Speo.  #39  Sub  1. 
pI-^c,  #1  for  siuall  lotsjProc.  for  larEQ  lo'ts. 


I-Ietr.liziiis  jigs 
Trent  ovens 
Controller 


D.  Katalize  (?roc.  Spec.  #38  Sub  3)  Process 

1.  Iced  j-i^s 

2.  I'etalize.  Do  not  touch  bianlcs  x-ith  naked 
hand. 

IJote:  (l).  VacuTra  pimps  shall  be  i.;siivtained 
per  Proc.  Spec*  #ii8  Sub  1 


\sseriblv  parts  > 
Tubir.^  long 


Ko'to:  (2).  I-'etaliaing  vrlra  shall  be  'prepared 
lapr  Spec  113  Sub  0  (Confidential) 
and  draioi  per  Prcc  Spec  109  Sub  0 


E.  Age  fie  Check  Tecip  Coefficiency  (Ref.  EE.Spac  9835 
Sub  O)  and  select  for  resistance 


ASSEIJDLE  rOTSUT.iTOR  (PER  •2ljU35l) 

A.  /fc'cca  fie  Rivet 

1.  Iiisert  insulator  in  end  cap 

2.  Place  bearir.2  in  ii^sulator  and  ::ovcit  on 
an-vil  of  riveting  dovlco 

3.  Ilount  terci'inai  and  rivet 
li.  PLaco  in  trey 


1  197602 


TOOL 

or.osa 

NO. 


Tisabling  aachino 
Ultrasonic  cleaner 


Rivet  PfiA  33009 

i'/ji  S.O.C. Press 
Soldering  Holding 

Elook  53010 

Solder  iron 


3.  Solder  (Per  Rote  #2  on  drairing) 

1.  Place  assemblies  (lO)  on  solder  hold  block 

2.  Soldor  terminal  to  baaring  G  lead  xrira  to 
teri’inal 

3.  Place  in  tray 


Asg'^mbly  i';rrtst 
iX)  Termii:3l 

(1)  Rearing 
(1)  Cap 
(l)  Insula tor 
(l)  Lead  wire 


Mach.  #3717'! 
7#3736  i 


Kaeh.#3li57 


jCn  'dept. 
In  dept. 


ST-93350 
In  dept. 

la-10313 


I605l0-:x>j 


ST-lll631i 

Mach.# 


ST-111633 

ST-95835 


197613-07? 

197630-0011 

2hh20i~107j 

2ha3CO-001 

2ljlj8C6-001 
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.IxI'Ci:!!  rJESlS'.Cll  ASSZ,  STR^JGHT  lLT2  TGROl'j 

■•wzimii'i'''  -  :-:oDEL  9ou? 


o3  Cvi'iSSlf'I 


y.ZVKO'D  or-  CPZr^ATtC?.! 


V007*£  Cj  r4I3C« 


53«- 

ASSZ;:iiIZ  ADJUSISn  (PZ-R  2iili350  it  19?o02; 

~1.  iiicci't  odjusoor  in  dcvics 

2«  Fla  CO  spring  <2:  ’.:ashor  on  load  scro’.;  &  insert  to 
adjustor  in  davica 

3.  Press  load  screv;  assy*  into  adjustor  to  .16^ 
dm. ,  which  Is  controlled  oy  device 

U.  Kenove  piece  fron  device  and  reount  end  cap  i 

2hh301  ~  we  char  1976C6  St  bushing  19'jdO>->9C2  as  j 
shonn  per  final  assy,  197602. 

5.  Place  in  shallo;/  sactional  tray 


I-Icnual  pressing' 
device 


Ass'-Vi’.bly  uertst 


^  1  /  Vv  0  o.xor 
(1)  spriivg 
(l5  load  screw 
(1)  adjuster 
(1)  end  cap 
(1)  gasket  (washer) 
(1)  bushing 


p  CKexro  O.  S.  iOa.  j 
0!:2sr 

p  A  r'  •*;  jy\ 

j  •kw*  w' Wtu*  X 

i9Vo02 


TOOU 

onooi 

NO^ 


•  ov;::.  NO. 
li,  D.  NO. 
0.  T.  KO. 


53003 


p3“ 


TFriviTm,  strtp  (P3r  2W.609) 

A.  Rivet 

1.  Place  (3)  pins  in  nests  of  anvil 


#1  S.O.C.  Press 
Punch  St  anvil  (ali|,  )53061i 
Tweeters 


ST-111633 


i976lb-07? 

197613-001 

2«ij52i9-07V 

2i4.!i?03-901, 

21iu!?01*.107j 

1976c6c-C01I 

I576OP-902I 


ST-1116?1 

ST-812G7 


2,  Fount  strip  onto  pins 

3.  I'ount  ter.ninal  onto  protruding  pin,  claap 
in  pi..  CO  and  rivet 

h.  Slide  anvil  to  next  pos.  and  repeat  as  in 
if3  -bovo 

p.  Repeat  for  third  torci.  os  in  N0.I4  above 
B.  Solder 

1,  Place  strip  cosy,  in  holding  fi:;t’ur-e  St 
colder  terrjincls  to  pins  per  ilote  1  0:  2  on 
dre^.-ing.  Bend  center  terninal  up  per  dra’w* 
i:ig. 

2.  Pieaove  from  fisturo  and  aside  to  tray 


Af!  scr.bly  uartat 


53002 


(3;  pins 
(2)  end  terras. 

(1)  center  " 

(1)  strip 

Holding  St  solder 
fi;ctur3 
Solder  iron 
37-2-  watt  tip 
23  vratt  t:|.p  ,, 

Cress  tip  f osj*  abov] 
tips  -  as  an 
alternate  use 
Solder  iron  2$  ^fatt 


2;'I{503-107| 

19?626-07Vj 

197625-077| 

197627-001 


ST-lli6Ij7 

ST-7G61i2 

SIffi~3Col{9 

SHD-363ii8 

ST-37253 

ST-91i;7a, 


SmiGHT 


3  Aoscr.urn 
197602 


ToaL  •  Dv;c.  NO. 
OnoER  N.  D.  NO.' 

NO.-  a.  T.  NO. 


;o  :  ;.ss.;:3';i:  z-ns  c^?3  (P2a  197602 )_ 

1.  I.'oun'i  adjiGtai'  atisy.  xro:z  Cpsi-.  ;F30  in  holcl^- 

^0  i.ii'aac.  oo.i'cac'u  xolxCija^'  o.t^'uO  xaaci  owX*6^7 

3.  OlaivaaHy  ii'/uc-i-loa'.:  contact  sprir3  and  rioniit 
in  3'ncova  oi'  folloiror 

I  B.  Kount  inanlatoi*  to  Tubs  (Por  197602} 
j  1.  PIecs  ir.s'uiatoi’  OEss-r.b^y  fi’OT^  Coin,  i/20  into 
;  neat  c£  ds•^7icc.  Closa  tubs  ^uids  and  drop 

j  tubs  into  place 

2.  Proas  tuba  into  end  cap  of  insui.'itox'  assy. 

3.  Css.'.  3uido  and  rs.i'.ov3  pices 

C.  llour.t  ;.;.;'sr.tor 

1.  i'.’ous.t  i;ashs'r  o:  surins  to  load  sers'.; 

(Hold  in  fxEtura  ST-in6C2i) 

2.  Hour.t  tubs  !i  insulator  assy,  over  tbs 
contact  fo'.llowor  uith  a  rota>:‘y  v.jotion  and 
push  tubs  into  end  cap  on  sd^victii-  assy, 
until  the  and  of  ths  lead  serv;?  enters  fca 
bsnrir^ga  in  the  iriS'dlator 


j  3.  P.cs’.ovs  piece  froa  hold:!'”;;  dories  .1  place  iii 
i  ■  pressing  do’slco  as  in  Opsr.  u'yO'B  Si  prass 
j  ad^tister  end  cop  onto  tuba  until  correct 

tcrcius  to  rotate  adjuster  ici  obtsinad 
;  (10  in/oz ) 


Koldins  fi:w-ture  53033 
Tweezers 

/  ! 


Holdiiii'  fiicturc- 
Pi’ooS  device 
To:.'suo  scrcTfdrivsy 
Clutch  type. preset 
(air  droulio)  !  ■ 


A!!r<oS:2rb!-  mrtst  I 
Ad  J  us'Lir  CopirT^S^^) 
Insula  tes*  {  Cpor .  ;?a  0  ) 
GontEct(?or  2i;b5.'j6) 
Poliov7er(Por  ShUSUO) 
Tube  (Opar  #10) 


ST-11168U 

ST..17271 


Pressing  device  p3001  ST-lll61i6 


ST-.ill681i 

Siuril61i6 

.  .  ■  1 

ST-101778 


2i;i4530-901 

2LiSj35l“50l' 

I97633-OO1I 

2}.ij3iiV-90ii 

21i4505-C01 


i:0s.  Sil-PIl  STRIP  (EER  197^02) 

1,  Place-  toi*:!.  otitLp  assy.  (?:.’oei  Cr.or.  i/aO)  in 
hold'lns  rirctiu’e  ST-lli6li7  Si  scldex'  Idad  Td.re 
i’ro'.vi  insulator  to  center  t-au  toitzirisEl. 

2,  iV.ss'rt  body  of  unit  into  (b)  one;  ter.-.:inais, 
leasts  St  cla-..-.p  iii  place.  Rsfor  to  ilote  2  on 
d.-s-..sn2 

I  3.  Solder  end  caps  to  tcra.  board  end  texT-zlaals 

I  ^-.sr  no wS  1 ,  .i  p  o* 

j  li.  U.'.alo;sp  ..nd  rs.uovo  piece  and  pass  to  in&paction* 


Holdlns  ^  colder 

flortura  53002  ST-lll6ii7 

Solder  iron  •  ST-96835 


I 
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M.03h^  fTCROID.' 


■.■:^2:z?.  HZSlSTC:!  ASST,  STRAJlCliT  LL12 

TC?wGr:i  -  kodel  93Ii5 


jl**'2  2  3  Cl)*’!  •  Siii'i 


^CKScra  i 
OKBsrr 
’  4 


F/:EVi-:o:o  o?  cPZfj/vrx:'; 


ho^6'; 


'EC? 


'inupccw  p-'i-or  to  oiionpsulatloii,  por  Inspootlon 
it.'OwCclo^o  xoi!*  VasiiL’wriiJi  •*  1'iod.ol  9314^* 

jln^pctO  w.teOjo . 


•TV*'.’  *■.*  '?• 


Toivrao  soi-axjdrivarj 
-or-  Toi'qua  scrsw' 
di’ivar 


1  53'-Oi 

’  t::o:z-zu':sz  (per  E975o2  S:  prog  spec 

'.  1.  PiCco  \,12)  orlts  in  i:old  cavities 
:  2.  Close  «  rsold  (dui'ii.13  Kold  oyclo  load  other 
!  :..oi:s) 

!  E.  Coen  Vuold,  rce-.ove'  pieces  &  place  iii  trays  for 
i  poa-c.-v;.olcl  cm-a. 

}  ii.  kuaoe  units  in  oven  and  balce  for  (3)  hours  at 
23Ii“  Falu'. 

3.  iie;.w.'e  and  cool* 


Hull^aoldins  prasi 
sen!-auto  (12) 
cavity  icold 


TOOL 

OnDBR 

NO^ 


53000 


o>  O*  I^O* 

Ac  f 

197602 


i  D’.VG.  f.'O, 
M.  O.  KO. 
s;  T.  NO. 


ST-113203 

ST-87307 


ST-lil61a5 


^12  PLASH 

p-r 


1.  *  u-'.its  in  de-atins  device  St  shear  off 
flash. 

2.  Place  in  traya 


Group  “A"  llil  Spec  //22097-D  Table 


Dosatins  device 


53011 


ST-111656 


Plroto  type  Test  fjbrt. 


Ccntsct  res.  test 
(l)Po-.ror  supply 
(liOaciliiscops 
(l}Pi::ture 


T-. 53007 


sot  as  lalovj 


58008 

tf 


ii\-12659 

U-126S0 

U-12651 


End  C:  total  rsc.t-^st  devido  ns  folio'j.^ 
(l)liap. Comparator  T.58P,Ci>  L\ -12656 


0.)Decndo  res. 
_ ^(l)FiKtur^ 


n 

n 


U-12657 
L\-12658 
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.v:  v;.- r:ZS'j:STO?.  assy.  STiLVIG-IT  Llini:  i  1.52-63  Cvw:Si;<I 

YCAOID  “V.Y'imii-i"  -  :iCDEL  93U5  | 

1 

i 

■  ouacr 

5 

’O.  0.  ?JO. 

As sen.  #1 
197602 

'•  1 

•  tooijs  a  K’.sc. 

TOOU 

•  o’«vgs»  no. 

.  1  r.iDTrMOa  0?  CPEKATiOJM 

euppuss 

Oi\DS(l 

M.  D.  NO. 

0.  T.  NO. 

0  !  3^3-01 

st;.::p  (fsh  197602) 

StsiTp  guide 

,  1.  So’i  uiii’c  in  guidu  device  St  stsnp 

fi:cture 

53003' 

ST-11161:8 

j  2.  Sut  ceide  to  dr/ 

Stamps 

R.20U3 

3-  Stc:.ip  opposite  side 

1 

i 

Ink 

SI1D.29738 

1 

•  0 

V 

1  i-rsr-sc?  •,?2R  197602  St  per  crder) 

. 

l''ii'-61”i:.op:;ct  St  approval  per  inspection  p/rocadure 

Rof ar  to  0par.j!<10c 

1 

• 

i'or  '='v7..iitri:r4”  -  Modal  93u5 

! 

1 

i 

for  equipment. 

• 

1 

iO  1  53-01 

• 

1  ?ACrjX.E 

t 

! . 

1 

! 

1 

1 

i 

1  ii 

1 

■ 

Triiiiner  Resi 

etc 

i 

! 

11.932:5  foroid 

• 

1 

Ejtfiil 

« 

197602-901 

2;:!:505  Tube^ 

‘ 

2i!ll55l  iTiSV 

1.: 

21:1:550  Adj.' 

:is: 

, 

22:1:509  Tern;.  Si 

s' 

351 

i 

■ 

21:1:51:8  Poll 

:;q: 
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Preproduction  Sample  Parts: 

All  sample  parts  were  received  for  use  in  our  preproduction 
run  of  300  units  per  contract  specifications.  We  have  encounter¬ 
ed  difficulties  with  some  parts  in  our  sub-assembly  operations 
and  have  taken  corrective  action  before  proceeding  with  the  final 
production  run  of  manufactured  parts.  Some  of  the  difficxilties  were: 

Trimmer  Molded: 

Our  drawing  indicated  a  .  145"  dia.  X  .  020"  deep  recess  at  the 
head  adjuster  end  of  the  Resistor,  to  make  certain  the  head  ad¬ 
juster  moves  freely  after  epoxy  molding.  A  prototype  single  cavity 
mold  was  made,  eliminating  this  recess,  and  it  was  found  that  no 
binding  occurs  after  molding.  This  will  help  facilitate  the  making 
of  a  m\ilti-cavity  mold  and  will  offer  a  better  epoxy  seal  around 
the  adjuster.  We  also  added  a  bead  of  epoxy  around  the  outer 
edges  of  each  end  cap  assembly  at  the  teflon  insulator.  This  will 
help  locate  the  angular  position  of  the  terminal,  prevent  molding 
pressure  from  compressing  the  teflon  bushing  on  terminal  end  and 
thus  shifting  the  contact  path  on  the  film  strip,  and  also  prevent 
seepage  of  epoxy  into  the  assembly  during  the  mold  cycle. 

Wound  Contact: 


It  was  originally  planned  to  produce  a  contact  with  90  to  92  turns 
in  a  .  370"  length,  however,  at  visual  inspection  the  openings 
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between  turns  appeared  excessive.  This  was  revised  to  obtain 
IZO  to  126  turns  within  the  specified  length  to  offer  more  con¬ 
tact  points. 

Lead  Screw  Spiral  Type: 

The  spiral  type  resistor  is  designed  with  a  rigid  lead  screw, 
allowing  the  follower  to  move  freely  along  the  metallized  path 
of  the  ceramic  tube.  The  lead  screw  is  positioned  by  soldering 
it  to  the  end  cap  assembly.  We  encountered  some  difficulty 
obtaining  a  consistent  solder  joint  and  found  that  in  some  in¬ 
stances  the  lead  screw  would  disengage  by  finger  pressure. 

This  was  corrected  by  increasing  the  length  of  the  lead  screw 
.  040"  at  the  solder  joint  end  to  obtain  additional  surface  for 
soldering  the  two  components  together. 

Header  Assembly: 

This  unit  consists  of  three  parts:  the  adjuster  head,  bushing  in¬ 
sert,  and  molded  teflon  material  in  which  the  two  parts  are 
bonded.  The  sub-contractor  encountered  some  difficulty  in 
molding  the  teflon  over  the  head  and  insert  because  of  a  burr  at 
the  slot  end  of  the  adjuster  head.  The  mold  is  constructed  using 
the  slotted  end  of  the  head  as  a  locating  point.  Corrective  action 
was  taken  by  adding  a  t\imbling  operation  to  remove  the  burr  and 
thus  insure  proper  seating  of  the  part  in  the  mold  cavities. 
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Sleeve  Adjuster: 

Due  to  the  symmetry  of  this  part,  it  was  difficult  to  detect  which 
end  of  the  sleeve  is  bored  to  fit  the  header  assembly  without  trial 
and  error  or  close  visual  inspection.  This  will  be  overcome  in 
the  production  run  by  adding  a  groove  mark  on  one  side  to  facili¬ 
tate  assembly. 

Support  Driver  Contact: 

We  were  successful  in  procuring  extruded  stock  per  specifications 
to  eliminate  secondary  milling  operations  and  thus  finish  the  part 
accurately  in  one  machine  operation.  A  small  burr  formed  on  the 
inside  of  the  slot  at  the  cut-off  station  of  the  screw  machine  opera¬ 
tion,  and  thus  prevented  the  contact  spiral  element  from  seating 
properly  in  the  slot.  This  will  be  corrected  by  tumbling  the  part 
to  remove  all  burrs  prior  to  plating. 

Lead  Screw  Toroid  Type: 

This  part  is  pressed  to  the  header  assembly  ir.  one  of  the  sub- 
assembly  operations.  Both  ends  of  the  lead  screw  are  similar, 
therefore,  it  was  difficult  to  visually  denote  which  end  is  pressed 
into  position.  A  small  countersink  was  added  on  the  end  of  the 
lead  screw  pressed  into  position  to  facilitate  the  assembly  opera¬ 


tion. 
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Resistance  Blanks; 

A  range  of  resistance  blanks  was  made  in  accordance  with  the 
theoretical  formula  devised  by  Product  Engineering.  The 
blanks  were  then  spiralled  by  Product  Engineering  using  the 
Research  and  Development  facilities.  The  data  taken  for  the 
25  turn  spiralled  blanks  verifies  the  validity  of  the  theoretical 
formula.  No  conclusion  can  be  made  for  the  10  turn  spiralled 
blanks,  since  it  was  discovered  while  spiralling  that  the  parti¬ 
cular  range  of  resistance  blanks  used  had  defective  resistance 
films. 

It  will  be  recalled  from  Quarterly  Report  No.  1,  Page  10,  that 
for  the  25  turn  uixit  the  theoretical  formula  is  given  by: 

Rf  =  C  N  Rjj  ^  Rij  Where  Rf  -  Final  Resistance  (ohms) 

R}}  =  Blank  Resistance  (ohms) 
N  ~  Number  of  Spirals 
C  =  31 

This  formula  was  solved  for  C. 

C  =  Rf  -  Rb 

Rj^N 

The  experimental  data  obtained  from  spiralling  resistance  blanks 
having  theoretically  predicted  nominal  Vcdues  of  25  turns,  50  K 
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Ohms  and  25  turns,  200  K  ohms  was  inserted  in  the  preceding 
expression  for  C.  Four  groups  of  approximately  10  blanks 
each  were  used  to  compile  the  following  data. 


Group 

Nominal 

Resistance 

Nominal 

Turns 

Average  C 

1 

50  K  Ohms 

25 

28.77 

2 

50  K  Ohms 

25 

30.9 

3 

50  K  Ohms 

25 

29.  5 

4 

200  K  Ohms 

25 

33.  38 

30.  6  Average 

Note  that  the  experimental  average  of  C  «  30*6  deviates  only 
slightly  from  the  theoretical  value  of  C  s  31.  Some  slight 
deviation  is  to  be  expected  due  to  the  finite,  slightly  variable 
width  of  the  actual  spiral  cut. 

Inspection  Procedures: 

An  Inspection  and  Quality  Control  Plan  Manual  is  being  prepared 
and  will  be  completed  prior  to  the  production  run  of  the  Trimmer 
Resistor.  This  manual  describes  the  in-process  and  final  in¬ 
spection  of  a  completed  unit,  as  well  as  quality  control  techniques 
used  in  the  production  of  the  individual  parts  and  sub-assemblies. 
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The  instrument  or  eqmpment  that  will  be  used  for  the  various 
tests,  such  as  total  and  end  resistance,  contact  resistance 
variation,  rotational  life,  etc. ,  will  be  specified  for  each  in¬ 
spection  station. 

The  manufactured  parts,  either  made  at  Weston  or  ptirchased, 
are  being  inspected  per  AQL  specifications.  The  Inspection 
Department  has  been  provided  with  Inspection  Proced\ire  Data 
Sheets  for  checking  the  individual  parts.  Typical  examples  of 
completed  inspection  procedure  sheets  for  parts  manufactured 
at  Weston  or  purchased  are  enclosed  on  the  following  pages. 


I 
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INSPECT  ION  PROCEDURE 

WESTON  INSTRUMENTS.  DIVISION  OF  DAYSTROM.  INC. 

ozscp.iPTio::  contact,  spiral  element  model  9845  ^ 

iSSUE  :iO.  1  C/D  CHAHGE 

BY  W.  DeRing  DATE  1-23-63  APPROVED  BY 

s:;eet  i  c;-  2  s:ie£TS  approved  by 


PREV. 

HEXT 


D-  197611 
d- 

D- 

DATE  > 

DATE 


SEQ. 

uO* 


8 


9 

10 


C/D 

iiO. 

CLASS  1 

AQL. 

CHARACTERISTIC 

SPECIFICATION 

METHOD 

1 

1 

f 

INSPECT  AS  PURCHASE] 

D 

201  I 

Min 

1.5 

Angle  of  longest 

85*  +  5" 

Optical  Comp. 

i 

1 

i 

tabs  (2) 

in  Dept  11-31 
is  to  be  used 
for  all  diraen- 

202 

t 

! 

I-Iin  ) 
1 

1 

1.5 

Angle  of  bend  on 
end  of  tabs  (2) 

45*  ±  5* 

sional  checks. 

{ 

Length  of  tabs  (2) 

Use  the 
rotating  fix- 

203 

Mn 

■ 

1.5 

i 

.050"  ±  .005" 

ture  and  stand 
the  piece  up¬ 
right  with  the 
tabs  resting 

204 

Min 

1.5 

Length  of  tab 

.010"  ±  .005" 

on  the  rotatin 

• 

ends  (2) 

y 

fixture. 

205 

Min 

1.5 

Radius  at  bend  (2) 

.010"  ±  .003" 

206 

Min 

1.5 

1 

i 

1 

Height  of  top 
boss 

• 

.0055”  Min. 

207 

Min 

1 

1.5 

Dimension  between 

.030"  +  .005" 

tangent  points  (2) 

'  -  .000 

208 

Min 

X.5 

Length  of  top  boss 

.025"  ±  .003" 

! 

j  NOTE: 

Turn  the  rotating  f 

Lxture  and  part  90* 

1 

1 

! 

and  check  the  folio 

wing: 

209 

I  Min 
( 

1 

!  1-5 

Angle  of  tabs  (2) 

0 

+1 

0 

i 

210 

t 

Min 

i 

I  1*5 

j 

< 

\ 

Viiidth  of  top  boss 

.015"  ±  .003" 

FM.3302 
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INSPECTION  PROCEDURE  «o.. 

V/ESTON  INSTRUMENTS.  DIVISION  OF  DAYSTROM.  INC. 


OSSCP.iPTlO;!  COIJTACT,  SPIRAL  ELSIffiNT 
ISSUE  i;0.  1  C/O  CHAliGE 

PREPARED  SV  V;.  DsRing  DATE  1-23-63 
SUEET  2  ,  OF  2  SHEETS 


:40DEL  9845  CL-  D  D-  197oll 

PREV.  0- 
HEXT  0- 


APPROVED 
APPROVED  BY 


DATE  \\v»-A 
DATE 


FM.9302 


INSPECTION  PROCEDURE 

WESTON  INSTRUMENTS.  DIVISION  OF  0AY8TR0M.  INC. 
iSCRIPTiON  insert,  MOLDED  ADJ.  MODEL  9^45  CL-  A 

ISSUE  KO.  1  C/D  CHAH6E 


HO.- 


-  25  - 
4012 


0-  197623 
PREV.  D- 
NEXT  D- 


.  .^EPARED  BY  W.  DeRing  DATE  12-12-62  APPROVED  BY  CATE 

lEET^r^'^OF  1  SHEETS  APPROVED  BY  DATE 


SEQ. 

NO. 

C/D 

NO. 

CUSS 

% 

AQL. 

CHARACTERISTIC 

SPECIFICATION 

METHOD 

INSPECT  AFIBR  OPERA 

riON  50  IN  DEPT  84 

1 

101 

Maj. 

.65. 

Diameter 

.1500"  ±  ,0002" 

Micrometer 

2 

201 

Min 

1.5 

Width  across  flats 

.120"  ±  .003" 

Micrometer 

3 

202 

Min 

1.5 

Diameter 

.120"  ±  .003" 

Micrometer 

4 

102 

Maj 

.65 

Diameter 

.1014"  ♦  .0002" 

-  .0000 

Micrometer 

5 

103 

Maj 

.65 

Length 

« 

.050"  ♦  .000" 

-  .003" 

Height  gage 

6 

104 

Maj 

.65 

Length 

.070"  ±  .003" 

Hei^t  gage 

7 

105 

Maj 

.65 

Length 

.100"  +  .000" 

-  .003" 

Height  gage 

6 

106 

Maj 

.65 

Depth  of  hole 

,075"  ±  .002" 

Height  gage  & 
appropriate  pii 

9 

107 

Maj 

.65 

Depth  of  C/bore 

.025"  ♦  .000" 

-  .002 

Height  gage 

.0 

108 

Maj 

.65 

Hole  diameter 

038"  ♦  .0002"  , 

-  .0000 

Plug  gage 

ST  11^85 

1 

109 

Maj 

.65 

Diameter  of  C/bors 

076"  ±  ,003" 

Plug  gage 

Go  -  ST  53826 
NoGo-ST  30435 

^2 

203 

Min 

1.5 

!ut-off  burr 

None  permitted  r  . 

Visual 

.3 

204 

Min 

1.5 

iead  not  broken 
through  by  dr^ 

—  .  . 

Visual 

'4 

205 

Min 

1.5 

/hamfer 

45*  ±  5* 

Comparator 

15 

206 

Mih 

1.5 

Chamfer 

003"  X  45* 

±  .003"  t  5* 

Comparator 

M.dsoa 


INSPECTION  PROCEDURE 

WESTON  INSTRUMENTS.  DIVISION  OF  OAYSTROM.  INC. 

dzsc:j  1 PT 1  o:i  3 Tii :? ,  'mou. :;aL  cl-  a 
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HO.-  4024 


iSSUE  MO. 


C/0  CHAHGE 


D-  197627 
PREY.  D- 
MEXT  0- 


PREPARED  BY  V/.  DeKing  DATE  '1-23-63 
SllEET  1  Oi*  2  SMEETS 


APPROVED  BY 
APPROVED  BY 


DATE 


CHARACTER i STIC 


INSPECT  AS  PURCHAS 


SPECIFICATION 


m 


I^laterial 


1.5  Length 


1.5  !  Width 


.020”  ±  .004” 
Formica 


.792”  ±  .005” 


.137'*  ±  .005" 


.65  Hole  diameter  (3)  .032”  +  .000 

-  .001” 


1.5  Distance  between  .700”  ±  .002" 
C/t»s  of  2  -.032^' 
holes  (length) 


1.5  Length  of  elongated  .180"  ±  .005" 
holes 


1.5  Width  of  elongated  .062"  ±  .005" 
holes 


C/L  of  .032”  hole 
to  end  of  1st 
elongated  hole 


C/L  distance  be¬ 
tween  two  (2) 
.032"  Holes 


.110"  ±  .005" 


.400"  ±  .002" 


METHOD 


Micrometer  &, 
Visual 


I4icrometer 


Micrometer 


Plug  Gage 
ST  59954 


Center-micro 


Opt.  Comp  or 
Mauser 


Opt.  Comp  or 
Plug  Gage 
GO  -  ST40981 

N0O0-ST52434 


Opt  Comp 


Opt.  Comp 
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INSPECTION  PROCEDURE  ko.-  4024 

WESTON  INSTRUMENTS.  DIVISION  OF  DAYSTROM.  INC. 

c:sc:?!?7io.‘i  S'rRiP,  teiu-'IInal  cl- a  d- 197627 

PREV.  D- 

iSSUE  NO.  1  C/0  CHARGE  NEXT  0- 

.^P.EPARED  BY  v;.  DeRing  l_23-63  APPROVED  BY  cs^  DATE 

SNEET  2  OF  2  SflEETS  APPROVED  BY  CATE 


!  -r. 

KO. 

C/D  1 
KO.  1 

CLASS 

tf 

p 

AQL. 

CHARACTERISTIC 

SPECIFICATION 

METHOD 

i 

10 

1 

i 

209 

Min 

1.5 

C/L  of  .032”  hole 
to  end  of  2nd 
elongated  hole 

✓ 

.460”  ±  .005" 

Opt.  Comp 

i  11 

i 

210  ■ 

Min  1 

1 

1 

1.5 

Location  of  two 
.032”  holes  from 
edge. 

.043”  ±  .005" 

Opt.  Comp 

.  12 
i 

211 

Min 

1.5 

Location  of  two 
elongated  holes 
from  edge 

.093”  ±  .005” 

Opt.  Comp 

1  13 

i 

212 

Mn 

1.5 

1 

Location  of  bottom 
.032”  holes  trod 
upper  .032”  holes 

.100”  ±  .002” 

Opt.  Comp 

14 

1 

213 

Min 

1.5 

Angle  (2) 

45*  ±  3* 

Opt.  Comp 

1 

1 

15 

214  i 

] 

Min 

1.5 

Radii  (4) 

.046”  ±  .005" 

Opt.  Comp 

! 

16 

215 

Min 

S 

1.5 

Miscellaneous: 

• 

Visual 

! 

Must  not  be  cracked 

,  broken  or  chipped. 

1 

( 

! 

1 

1 

I 

; 

t 

! 

I 

i 

J _ 

\ 

i 

1 

.! _ 

. 
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INSPECTION  PROCEDURE  mo.-  4011 

WESTON  INSTRUMENTS.  DIVISION  OF  DAYSTROM.  INC. 


)£SCRIPT10H  SLEEVE,  ADJUSTER 
ISSUE  KO.  1  C/0  CHANGE 

?REPARED  BY  W.  DERING  DATE  12-12-62 
SHEET  1  OF  1  SHEETS 


CL-  B  0-  244504 

PREY.  D- 

NEXT  D- 

APPROVEO  BY  DATE 

APPROYEO  BY  DATE 


SEQ. 

HO. 

C/D 

KO. 

CUSS 

1^ 

AQL. 

CHARACTERISTIC 

SPECIFICATION 

METHOD 

• 

INSPECT  AFTER  OPERA 

TION  50  IN  DEPT  B4 

• 

1 

101 

Maj 

.65 

Outside  dianater 

.120"  ♦  .002" 

-  .000 

Micrometer 

2 

201, 

Min 

1.5 

Length 

.760"  .■*:  .000 

-  .005" 

Micrometer 

3 

102 

MaJ 

.65 

Inside  diameter 

• 

.100"  ♦  .000 
-  .002" 

Plug  gage 

Go  -  ST  8009B 
NoGo-ST  51460 

4 

103 

Maj 

.65 

Inside  diameter 

Plug  gage 

Go  -  ST  32820 
NoGo-ST  97266 
(Use  Go  End) 

5 

202 

Min 

1.5 

Depth 

Heii^t  gage 
k  appropriate 
plug  gags 

INSPECT  AFTER  OPERA 

1 

201 

Min; 

1.5 

Length  of  slot 

.660"  ±  .005" 

Vernier 

2 

101 

MaJ 

.65 

Depth  of  ground 
slot 

.036"  ♦  ,000 
-  .002" 

Heij^t  gage 

3. 

102 

MaJ 

.65 

Location  of  slot 
from  end 

.050"  ♦  ,005" 

-  .000 

Micrometer 

4 

202 

Min 

1.5 

Deburred 

Burrs  remoTsd 

Visual 

INSPECT  AFTER  OPERA' 

ION  UO  IN  DEPT  22 

1 

101 

MaJ 

.65 

Plating 

077  Pros  2  after 

024  Pros  1 

• 

Visual 

/ 

• 

FM.390a 
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INSPECTION  PROCEDURE  mo.-  4014 

WESTON  INSTRUMENTS.  DIVISION  OF  DAY8TR0M,  INC. 

)£SCRIPTiON  SUPPORT,  DRIVER  &  CONTACT  MODEL  9S45  CL-  A  D-  24450? 

PREY.  D- 

ISSUE  KO.  1  C/D  CHARGE  NEXT  D- 

PREPAREO  BY  W.  DeRiag  DATE  12-12-62  APPROVED  ®ATE 

SHEET  1  OF  1  SHEETS  APPROVED  BY  DATE 


SEQ. 

KO. 

C/D 

MO. 

CUSS 

% 

AQL. 

CHARACTERISTIC 

SPECIFICATION 

lllllllEI^SSISIIIIIl 

INSPECT  AFTER. OPERA 

TION  20  IN  DEPT  64 

l’ 

101 

MaJ  ! 

.65 

Length 

.100"  ' ,002"  • 

Micrometer 

2 

102 

Maj 

.65 

Diameter 

.150"  ±  ,002" 

Mlez*ometer 

3 

103 

,  1 

Maj 

.65 

Slot  width  (2) 

.034"  ♦  .002" 

-  .000 

Gage  blocks 

4 

104 

1 

■  Maj 

.65 

Location  of  slot 
from  end 

• 

.050"  ±  ,001" 

Height  gage  & 
gage  block  or 
comparator 

5 

1 

105 

Maj 

.65 

Thread . 

#  i  -  64  NC  2B 

Plug  th*d  gagi 
ST  111664 

6 

106 

Maj 

.65 

Radius 

.055"  ♦  .002" 
-'.000  , 

Thread  gage 
"V"  block  & 
height  gage 

7 

107 

Maj 

.65 

Radius 

( 

.046"  -►  .002" 

-  .000  ' 

Thread  gage 
"V"  block  & 
height  gage 

6 

lOS 

Maj 

.65 

Location  of  slot 
from  C/L 

.055"  ±  .002" 

Thread  gage 
"V"  block  h 
height  gage 

9 

109 

Maj 

■  .65 

Location  of  flats 
from  C/L 

.022"  ♦  ,002" 

-  .000 

Comparator 

10 

201 

Min 

1.5 

Burrs 

To  be  free  of 
burrs 

t 

Visual 

INSPECT  AF1ER  OPERA 

ION  40  IN  DEPT  \A 

1 

201 

1 

Min 

1.5 

Finish 

Flash  niokle  and 
Rhodlua  plate 

'  » 

L.A.T. 

/ 

//*•  f 

* 

1 

• 

FM.9302 
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INSPECTION  PROCEDURE  mo.-  4029 

WESTON  INSTRUMENTS.  DIVISION  OF  DAYSTROM.  INC. 

OESCRIPTIOH  INSULATOR  ASSfl  MODEL  9^45  CL-  B  D-  244551 

PREV.  0- 

_  ISSUE  NO.  1  C/0  CHANGE  ,  NEXT  0- 

PREPARED  BY  W.  DeRing  DATE  1-23-63  APPROVED  BY  DATE  n\v'>?\ 

-  SHEET  1  05-  1  S51EETS  APPROVED  BY  DATE 


1  SEQ. 
HO. 

C/D 

HO. 

CUSS 

% 

AQL. 

CHARACTERISTIC 

SPECIFICATION 

METHOD 

1 

INSPECT  AFTER  OPERA 7 
SPECIFICATION  FOR  AS 

ION  20  OF  METHOD 

S»Y  197602 

1,  1 

201 

1 

Min 

1.5 

Assembly 

Must  have  the 
following  parts: 

1  End  Cap  244501 

1  Insulator  244500 

I  1  Bearing  197630 

1  Terminal  197615 

1  Lead  Wire  244806 

Visual 

1  2 

202 

Min 

1 

1.5 

Rivet  soldered  to 
terminal 

1 

per  print 

Visual 

j 

3 

203 

Min 

t 

i 

1.5 

1 

i 

Lead  soldered  t^ 
terminal  lug 

1 

i 

1 

per  pring 

1 

1 

N 

Visual 

(Solder  shoulc 
have  a  fillet 
from  the 
terminal  to 
the  wire .  Th< 
wire  must  be 
free  of  nicks 
or  cut  strand 
and  insulatioi 
must  not  ente: 
the  solder) . 

rH.)302 
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Sttb"Assembly  Tooling; 

Lead  Screw  Asgembly  «»  Spiral  Type 

A  manual  collet  type  fixture  was  designed  to  position  the 
lead  screw  and  end  cap  assembly  prior  to  soldering. 

The  initial  soldering  fixture  as  designed  did  not  position 
the  lead  screw  precisely  in  a  vertical  position.  A  revision 
is  being  made  to  attain  positive  positioning  by  providing  a 
locating  hole  in  the  vertical  stop  of  the  fixture. 

Strip  Terminal  Assembly 

We  designed  and  made  a  fixture  to  simultaneously  stake  the 
three  terminals  to  the  formica  wafer  using  an  Air  Press. 
Due  to  the  nature  and  size  of  the  parts  involved,  we  cotild 
not  consistently  obtain  a  good  mechanical  stake  at  all 
three  positions.  This  fixture  was  redesigned  to  stake 
one  terminal  at  a  time  using  a  sliding  type  fixture  to 
position  the  part  under  the  staking  tool. 

End  Cap  Assembly 

The  operation  of  pressing  the  end  cap  assemblies  onto 
the  spiralled  tube  was  to  be  performed  with  a  positioning 
fixture  mounted  in  a  manual  type  housing.  This  was  a 
cumbersome  operating  tool  during  the  sample  run  and 
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would  be  impractical  for  production  runs.  We  will 
mount  the  positioning  fixture  in  a  precision  Pneiunatic 
Press  that  has  variable  control  ram  travel  and  micro¬ 
meter  stop  depth  control  that  will  provide  repeat 
tolerances  to  meet  our  specifications. 

0 

End  Cap  Assembly  -  Toroid  Type 

A  small  inexpensive  multi-holding  block  was  made  to 
hold  the  end  cap  assembly  while  soldering  the  end 
bearing  and  the  wire  lead  to  the  terminal.  Although 
this  fixture  performed  satisfactorily  during  the  sample 
run,  it  is  a  little  awkward  to  use  for  production  purposes 
and  will  be  replaced  with  a  rotary  type  fixture  that  will 
facilitate  this  operation. 

Adjuster  Assembly  -  Toroid  Type 

A  manual  type  fixture  was  designed  and  fabricated  to 
press  and  position  the  lead  screw  in  the  adjuster  head 
assembly  to  the  correct  length  per  drawing  specifica¬ 
tions.  The  fixture  was  producing  inconsistent  sub- 
assemblies  on  the  sample  nm  and  will  be  redesigned 
to  obtain  positive  positioning  in  the  fixture  instead  of 
relying  on  a  screw  stop. 
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TEST  EQUIPMENT : 


Qualification  Teats; 

The  qualification  tests  per  MIL-R-Z2097B  will  be  either  per¬ 
formed  by  our  Quality  Acceptauice  Laboratory,  or  will  be 
contracted  out  to  a  Government  Approved  testing  organization 
at  the  discretion  of  Quality  Acceptance.  All  necessary  test 
equipment  is  available  to  Quality  Acceptance,  and  the  special¬ 
ized  fixturing  is  either  available  or  in  the  process  of  being 
fabricated. 

Acceptance  Tests; 

The  acceptance  tests  per  MIL-R-22097B  have  been  segregated 
into  the  following  categories: 

1.  General  -  Tests  that  are  performed  repeatedly 
during  environmental  or  miscellaneous  tests,  i.  e. , 
total  .-resistance,  setting  stability,  etc. 

2.  Environmental  -  Tests  that  require  unique  en- 
-vironmental  conditions ,  i.  e.,  shock,  acceleration, 
etc. 

3.  Miscellaneous  -  Tests  that  fall  in  neither  the 
general  nor  environmental  test  categories,  i.  e. , 
solder  ability,  etc. 

The  above  categorising  of  tests  was  done  in  order  to  minimize 
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design  duplication*  since  a  given  general  test  apparatus  can 
be  used  in  more  than  one  environmental  or  miscellaneous 
testi  as  well  as  the  general  test  per  se. 

The  acceptance  tests  will  be  performed  by  either  Quality  Con* 

trol  personnel  at  the  product  assembly  site  or  by  the  Quality 

» 

Acceptance  Laboratory,  depending  upon  the  nature  of  the  test. 
For  instance,  the  environmental  and  miscellaneous  tests  which 
require  highly  specialized  equipment  will  be  performed  by  the 
Quality  Acceptance  Laboratory  using  the  same  fixturing  that 
will  be  used  for  the  qualification  tests.  The  test  equipment 
and  fixturing  for  the  acceptance  tests  performed  by  the  Quality 
Control  Group  is  being  furnished  by  the  Laboratory  Engineering 
Group.  The  following  tables  are  breakdowns  of  the  acceptance 
tests,  covering  the  salient  points  made  self-explanatory  by  the 
table  headings: 


GENERAL  TESTS: 


ENVIRONMENTAL  TESTS: 
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CONTINUED 


Environmental  Tests:  CONTINUED 


MISCELLANEOUS  TESTS 


Ixxunersion  4.6.22  B2  -  None  QC  Equipment  Presently  AvaUable 
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CONCLUSIONS: 


As  a  result  of  the  work  performed  during  the  period  of  October  1,  1962 
to  December  31,  1962,  the  following  summations  are  made: 

I 

1.  The  pre>production  run  of  parts  used  to  produce  sub- 
assemblies  necessitated  some  drawing  changes,  however, 
the  revisions  were  mainly  to  facilitate  and  improve  quality. 
These  changes  will  not  alter  the  capacity  6f  the  Trimmer 
Resistor  to  meet  or  exceed  the  requirements  of  MIL-R- 
22097B. 

2.  The  test  procedures  have  been  developed  and  the  test  equip¬ 
ment  is  in  the  process  of  fabrication. 

3.  The  Inspection  and  Quality  Control  Plan  outlining  the  in- 
process  and  final  inspection  procedures  of  the  Trimmer 
Resistor  is  approximately  80%  completed  and  will  be 
finished  within  the  next  reporting  period. 

4.  The  Quality  Acceptance  Tests  as  outlined  in  Mil  Spec  22097B 
have  been  developed  by  the  contractor  and  a  Government  Ap¬ 
proved  sub-contractor,  and  either  or  both  sources  are 
available  to  meet  the  contract  commitments. 

5.  The  work  development  and  performance  indicates  that  the 
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schedtile  as  outlined  in  the  U.S.  Signal  Corps  contract 
No.  DA-36-039-SC-86734  will  be  held. 

It  is  estimated  that  25%  of  the  overall  program  has  been  completed. 

The  task  of  inspecting  and  testing  component  parts  before  proceeding  with 
final  production  runS(  the  testing  and  revising  of  assembly  tools,  and 
the  final  development  work  of  the  acceptance  and  quality  tests  will  now 
enable  us  to  actually  start  production  on  the  Trimmer  to  the  accorded 
specifications . 


I 


PROGRAM  FOR  THE  NEXT  QUARTER; 


1.  Issue  all  work  orders  to  produce  sufficient  amount  of  com¬ 
ponent  parts  to  complete  the  final  production  run  per  contract 
DA-36-039-SC-86734. 

* 

2.  Use  of  production  tooling  incorporating  all  tool  revisions  for 
starting  the  production  run  of  300  pre-production  units  per 
contract  specifications. 

3.  Final  installation  of  the  pilot  line  in  a  totally  enclosed  area. 

4.  Completion  and  tryout  of  all  test  eqtdpment  furnished  by  the 
Laboratory  Engineering  Group. 


PUBLICATIONS  AND  REPORTS; 


Theife  were  no  technical  articles  published  during 
this  reporting  period. 


CONFERENCES: 


There  were  no  conferences  held:  during  this  reporting 


period 
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BACKGROUND  OF  ADDITIONAL  PERSONNEL 
WORKING  ON  PROJECT: 


VAUGHN  F.  PIERSON 


Mr.  Pierson  has  been  with  Weston  since  19’53  in  various 
engineering  capacities.  Product  improvement  and  cost 
reduction  were  typical  Product  Engineering  assignments. 
While  a  Project  Engineer  in  the  Thermometry  Research 
and  Development  Section,  he  assisted  in  the  development  of 
the  Ruggedized  High-Shock  Thermometers  now  in  use  on  our 
atomic  submarine  fleet. 

His  experience  includes  project  assignments  in  the  develop¬ 
ment  group  assigned  to  metal  film  applications,  where  fields 
of  interest  include  fixed  resistors,  trimmer  resistors  and 
large  variable  potentiometers.  Mr.  Pierson  holds  a  M.  E. 
degree  from  Stevens  Institute  of  Technology  and  M.  S.  from 
Newark  College  of  Engineering.  He  is  currently  with  the 
product  group  covering  metal  film  re8istoz|s. 


ROBERT  PAUL: 


Since  joining  Weston  in  1956,  Mr.  Paul  has  imdertaken  various 
assignments  in  the  Chemical  Engineering  section  as  a  Technician. 
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His  functions  included  varied  jobs,  such  as;  work  on  organic 
and  inorganic  finishes  of  paints,  electro-plating,  plastisols, 
etc. ,  development  of  anti-static  solution  for  plastics  com¬ 
mercially  know  as  "Statnul",  and  helped  establish  laboratory 
acceptance  tests  for  checking  electrical  instruments. 

Mr.  Paul  has  been  assigned  to  the  Product  Engineering  group 
for  the  past  three  years,  covering  metal  film  applications. 

One  of  his  functions  is  the  responsibility  of  applying  the  metal 
film  to  the  inner  diameter  of  the  tubular  substrate  per  desired 
specifications . 

JAMES  P.  KEELEN 


Mr.  Keelen  has  been  employed  by  Weston  for  the  past  eleven 
(11)  years  with  extensive  experience  in  quality  control  and 
inspection  procedures.  His  responsibilities  covered  a  broad 
area  of  activity  in  instrumentation  of  all  types,  as  well  as  metal 
film  resistor  process  control  systems. 

Mr.  Keelen  has  attended  special  courses  in  the  statistical 
quality  control  and  instrumentation  field  at  Newark  College  of 
Engineering  and  Rutgers  University.  He  is  currently  the  De¬ 
partment  Head  of  the  Quality  Control  and  Inspection  Section 
concerned  with  metal  film  resistors,  and  is  directly  responsible 
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for  preparing  the  Inspection  Manual  for  the  Rectlinear  Film 
Resistor. 


TOTAL  HOURS  WORKED 

BY  KEY  PERSONNEL: 

HOURS 

WORKED 

THIS 

REPORTING 

PERIOD 

NAME 

9 

TITLE 

Herman  J.  Schmitz,  Jr. 

Manager-Product  Eng. 

60 

Robert  J.  Lender 

Chief  Engineer 

45 

Joseph  Bebel 

Section  Chief 

60 

Philip  G.  Cobb 

Section  Chief 

65 

Frank  V.  Effenberger 

Project  Engineer 

490 

Chester  S.  Kuduk 

Project  Engineer 

480 

Vaughn  F.  Pierson 

Product  Engineer 

70 

Robert  Paul 

Technician 

300 

James  P.  Keelen 

Dept.  Head  Quality  Control 

80 
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